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pany orgoiuaed under the Laws of Sweden^ 
of Sddni HammartyliaTTmftnj Stockholm. 
20« Sweden, do herebjr dedaie the natore 
of this invention and in what manner the 
same is to be performed, to be partioalarly 
described and ascertained in and by tHe 
fouowisg statement: — 

As ammunition for fire-arma of small 
calibre, each aa rifles and machine gauB, 
projectiles fitted with outer ' casings are 
geneiaUy used. It haa been possible to 
make these projectilea amouir-breaking by 
the insertion in the outer coating of a core 
of hard material consisting, for example, 
of some specLal kind of hazdened steely or 
some hard alloy, aa tungsten carbidoj^ 
sintered together with cobalt aa a binder* 
Aocording io designB suggested long ago, 
20 tbe armour-breaking core ia then adapted^ 
with regard to shape imd dimensions, to 
fill up, along the greater part of italemgthi 
the outer oamng. Its oentzio position in 
the outer casing is mainly enstured by the. 
tigut iitting of its surf ace, particularly of 
its cylindrical section, to the inside snrlace 
of the outer casing. It ia apparent that 
the manufacture of sudi .projectiles ra-. 
qnirea an extreme precision with regard to 
the onta casing as well aa to the coze,- a 
jKredsion yery oiiEcmlt to maintain, par«- 
ticularly iii tiie case of cores the definite 
Hhaj^ng of which is the result of a castmg 
or sintering process; In order, to minimise 
the excessive wear of the barrel caused by 
{tnch hardcored projectileB it has further, 
been found necessair to give the outer cas* 
ing. ample wall thio&ness, and usualh^ also 
to make it of a heavv material, rendering 
40 its weight consideraDle. Another method 
also used is to make the core diameter 
slightly less tiiian die inside diameter o£ 
the outer casing, and to fill^ out tiie space 
between the core and the casing wiili a soft 
metal, usually by slipping a leaden 
envdope over uie cine before the latter is 
inserted m the outer casing. As it is 
teohnically diffioult to give this envelope 
a'thin wall and at the some time make it 
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fit exactly the core as well as the outer 
caaing,^ a oomlMurativeiy chick-walled 
envelope is commoniy usen. Its consider- 
able freight makes the weight reiatioiL 
small between the armour-breakbg part of 
the projectUe and the rest of i,ta mass, a 65 
weight relation - dislavourabie to the 
armour^OMking properties of the projeo* 
tile* 

According to further designs it ia known 
to let a casing surround the core in such OQ 
a way tiiat the casing is spaced away from 
the core which only contacts one end of the 
casing, the other end being bent inwardly 
to engage the ooie. Sveu this construction 
requires extreme precision witii regard to 05 
dimflomous of the aasembled parts of the . 
projectile* This invention oonsista of a 
new arrangement for the supporting of a 
ccmin a c^ing apaced away from the core. 

The projectde acoording to the inven^ 70 
tion consists of a core surrounded by a 
pointed outer casing, and is chaxaetensed 
by the fact that the core is rested in front 
directly against the inside surface of tae 
pointed part of the casing and behind la 75 
rested against a body inserted in the ca»« 
ing, tiie core, lying freely in- the casing 
between these end eupporta ovw ihe major 
part of the core. In particulcff the inven* . 
tion ia intended to be applied to projectilea BH 
with armour^'breaking cores, but it is not 
limited io such designs. 

The disadvantage already referred to as 
inherent in >amour-breaiaxi|g projectiles 
wiih a thick*walled outer casing, or with a 85 
leaden envelc^e, consisting in a diaf avour- 
able distribution of weight, inasmuch as 
tilie armour-breaking core Ims too small a 
share in the total weight of the projectile, 
has been eliminated in the projectile now 90 
suggested partly by admitting the use- of a 
light and thin-walled outer casing, and ' 
paitiy hj the prasilnlil^ afforded to di»- 
pense entj rehg ^ with me heavy leaden 
envelope.' TVith the new projectile it ia 85 
therefore, possible to concentrate most of 
its weight, to the armour^breaking oore. 
The projectile now suggested also maikea 
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it poadble io giye ihe outer oasiiig a 
desasn, Hiai tnlT mixumizfi the aix resist 
ance ^tLout interf eriii£p with the deaign 
of the COM. Thus the design of the core 
6 can be elaborated mainly iir confiideration 
onl^ of maxiTTiTim piercing eflScieney, 
while a shape enitable for preosaion xnonnt- 
•ingiaattheBametimediosen. Theogival 
form giyon the front part of the outer cas- 

10 mg is ntiCised directly, according to the 
inyention, fax iha exact centreing of the 
front end of the core in the ontw caamg, 
an advantdge of partionlar Wno where 
projectilea are conoemed whicli have been 

16 manufactured by casting <xr sintering, be- 
cause only their front and posnibly reav 
parts need be finished with greater tie* 
eision* 

^ The projectile now suggested also pre- 
iO acnts solutions to jnany manufacturing 
problems mentioned aboTe^ Thus the ex- 
olofiion.of the leaden enyelope implies. the 
saving of a.material difficult to procure 
and for which a 8ul»£tate could not eaoUy 
26 y» fonnd.. Other advantBges will -be 
acoouated for in connection with the 
description of some different designs ahown 
in .figures 1—4 of the aceompanying 
drawing. 

10 figure 1 shows a projectQe ihe. putex 
casing of .which surroundaa eo!rB.2 jeesting 
witii ^ts pointed end against the inside^ur-i 
face of the outer casing, along the ciroum* 
ferenoe 8 marked by a dotted, lina^ and 

86 beinghddinitorearpaxtby a.circumfert» 
eutial constriction 4 of the oute£ casing. 
This constiiotion or impression, it conv 
yexuenfly placed and designed, can also be 
utilized for the fixation of the projectile 

40 in the cartridge-case* The projectile fur- 
ther comprises a supporting, body 6: made 
of a soft piatOTial and hereinafter termed 
««8hoe'\ The object of tl^. shoe is. two- 
fold : to fix the position of iha oorein tha 

45 onter casing, and to take up cuioh yarii^ 
tions in the core lengtii as axe mtJXsL the 
jnractical manufacture of coxesj especially 
if easting ^ or sintering processes are 
applied. Since the core ^ould make.up 

60 the mater part of the weight'of tiie pro- 
jectile, a verjr light material- is- preferable 
for the shoe, in which case.also the oeatria. * 
of grayi^ of the projectile is moved f^- 
wsxd andj as a result, the utercing po:w«ar 

55 of the projectile, particnlarJ^ for oblique 
' angles of impact is improvea. 

It is desirable, especially wh^e nutc^- 
matic machinery is used, to* exert a cdm- 
paratiyely high uressnre in mduntmir the - 

60 care and the snoe, and if frojectilfis 
according to Fig. 1 are concerned it easilv 
happflms that the outer ea8in|^, particolar^ 
if it is thin, is deformed m l^e region 
uthexe the pointed part ol flie core presses 

65 against the outer casing, {he contact ma* 


face being small. Por ihis reason it is 
advisable to defflgn the pointed part of the 
core with a oonio^ sloping 6, as shown in 
Figures 2^1 8 and 4, so as to enlarge the 
contact surface between tiie pointed part 70 
of the core and the outer casing. This 
design of the point with a conii^ (Oirface 
of support presents the additional advant- 
age ox enaoliiig the core to centre itscdf 
almost perfectly when being inserted in 75 
the outer casing, an advantage partiou- 
larlv important where the mounting 
method used implies the subaequeni insei^ 
-tion of the shoe. . 

In the design shown in lig. 8» the shoe 80 
5 is shaped with a recess 7 the edge of 
which surrounds the rear purt of the oare« 
In ^ consideration of possible diameter 
variations occurring in «he manufacture of 
cores, thia recess can be made slightly 86 
conical. -The rear .part of the core is then 
centred very exactly in the outer casing. 

However, if cores of so great a dismeter 
are used aa to- practically fill np the outer 
casing, the: 'centration . can bardly be 90 
efiected in. this. manner. The part of the 
shoe surrounding the rear part of .the core 
would then have to be very thin and at the 
same time, consist, of a very soft ms^^al, 
requirements presenting technical difBcid> 05 
ties. In .ibis rase it is expedientj as in«> 
dicated In FiQr* d,.to provide the rear part 
of the core with a tapering teniination 8 
vhich. can .be utilised in centreing the 

jre« the shoe bon^ shaped with a coi^ xOO 
responding eonoavity. lii order to 
facilitate the .mounting .of the parts .it is 
advisable to provide the sh(» with a 
similar concavity in its opposite end» too. 
Tnis will make it possible to any of the 105 
two ends to tiie.core, a possibility facilitat- 
ing the .manufacture, particularly where 
ii is auiomatio. Such a rear concavity 
further facilitates the constriction of the 
hack part of the outer casing, on operation no 
uanally performed before the back edge of 
the ouw casing is folded. 
. In the exsmples described above the 
shoes have been made up of solid bodies, 
preferably of a soft materiaL As is visible 115 
horn the projectile aocordini^ to Pig. 4, 
howeve^ tha snoe can also be made hollow, 
in the shape of a tube or a sleeve, for in- 
stance.^ If the walls are made toib, the 
shoe will obtain sufficient elasticity to en- 120 
sore a small wear of the fire-^mn. even if 
a: comparsGVely^ hard material . is' used* 
The use of a hard material for the shoe 
makes it jxmsible, besides, to improve the 
centreing of the rear part of the core, 125 
which can conveniently be shaped as a 
cone/frustram 10 as ehown in the Figure. 
Th.B cavity'oaa be utilised for a trace 
charge in which case the fdeeve, if a sleeve 
is used for the shoe, is provided with a 130 
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rear opening 11* Ab is yiaiUe from the 
designe shown in Figures 3 and 4, the poai- 
uons of the cores are fixed by means of 
two oppodle cones 6 and 8, 6 and 10, 
5 respectively. This STHtem mm on ad* 
vantage not mentioned before, particnlairly 
in the case of ooKres piodnced sintering. 
In this psoduotion it is difficult to main* 
tain a oonstant diameter of the cores, im.* 

10 less resorting to expensive working 
methods. In conflBdertitiQn of the diverg- 
ence of the projectiles it is desiiahle to 
maintain the weight of the cores constant, 
invoivinff a variati<m of the length of the 

15 core in the relation of i^veorse proportion^ 
ality to the sqnared diameter The fixing 
of the cores, according to the invention, 
in the outer casing by means of two conical 
guiding appliances will briuj? the centres 

2Q of gravity into approximately the 
identical position in the coresj provided 
^t the cone angles have been correctly 
adapted to the actual Tariations in lengths 
and diameters. A thin and long core will 

25 evidently slide further into the outer" coat- 
ing than a abort and thick one. Similarly, 
the rear isd^ of the shoe will always have 
the same distance from the pointed end of 
the outer casing, a feature moilitating the 

30 mounting. It is also possible to use 
designs with a core provided at its rear end 
with a central concavity of conical, 
spherical or .similar shape, tiie shoe b^ng 
then designed with a proiection adapted to 

86 enter this concavity. The designs shown 
in Figures 8 and 4 bob superior^ however, 
inasmuch as here the shoe ia guided along 
a considerable length by the onier casing. 
This is important for a reliable guiding of 

40 the rear end.of the core in tiie outer casing, 
but above all it is valuable for the guiding 
of the pro jeotile' in the barrel. The funo> 
tion of tiie shoe as a support for the outer 
casinff when engaged by the rifiing of tiie 

45 borrel, is of great importance, especially 
if the outer casing is thin-wallea. The 
efficiency of this support from the shoe to 
the outer casing wul of course increase 
with the length of the shoe, but it is addi- 

60 tionally increased by the designs of the 
core &^ the shoe shown in Figuies 3 and 
4. Owing to the rear conical form of the 
core, the front edge of the shoe is preaeed 
out against the outer casing when tne pro- 

55 jectile is being mounted, and the outer 
casing is thus very efficiently supported at 
this place. 

As stated already.in this description, it 
is an advantage to use a light material for 

60 thedioe. If the shoe is nutde extra light, 
due attention being given to the choice of 
material as well as to the design, it. Is 
possible vhere a core of .an hc^ metal 
alloy or another heavy material is used, to 

65 effect a considerable displacement of the 


centre of gravity in the forward direction* 
In ];Ht>jeotiies according to Jfigores 8 and 
4, for example, where tne core can be made 
exceptionally short and thick, the centre 
of gravity of the projectile can even be 70 
plaosd in front of tue geometrical centre* 
no matter if the projeotiie is adapted ex* 
tenoAl^ to the adraaced streamline shape 
nowadays eemmonly used for high veloci- 
ties. As material for the shoe, aluminium 75 
may be recommended, because in its pure 
state this material is also very soft and 
plastiff. If tHe alioe is made hollows as 
mdioated in conneotion with Fig. 4, a 
cheaper material can also be used, such as 80 
iron or other metala of compaxativexy great 
hardness. If the core consists of a material 
of very high speoifio gravity, a leaden shoe 
can be us^ without detriment to the good 
propertLes of the projectile. 85 

Baring now pturticularly described find 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed^ we declare that what we 
claim is: — 90 

1. Projectile, especially for fire-enns of 
gmtkH oaiibve, with a core surrounded by 
a pointed outer casing, characterised by 
the fact that the core is rested in front 
directly against the inride surface of the 05 
pointed part of the casing and behind is 
rested against a body inserted in the cas- 
ing, the core'lying freely in the casing 
between these end supportB over the major 
part of the core. 100 

2. Projeotiie according to claim 1, char- 
aetexised b^ the fact that the forward end 
of the core is designed with a conical slop- 
ing with which the core rests against the 
inside surface of the casing point. 105 

3. Proj[ectile according to claim 1 or 2, 
charaoteriBed bv the fact that the inserted 
supportixig body serves as a centreing 
medium for the rear part of the core. 

4. Projectile according to claim 1, 2 or HQ 
B, characterised by the fact that the Mur 
part of the casing is provided with a oir- 
oumferential constriction or impresrion 

for the centreing of rear part of the core in 
the casing. U5 

6. Projectile according to any of the 
preceding claims, oharaoteoEieed by the 
fact that thie inserted supporting bo<^ is 
designed as a tube or sleeve eunounoing 
completely or partially the rear part of tilie 120 
core. 

6. PMlectile according to daim 6, char- 
aoterised by the fact that the rear patrt df 
the core is prorided with a conveniently 
conical projection or end surface to widen 125 
the Buppor&ntf body is fitted. 

7. Projectile according to any of iJie 
preceding claims, characterised by the ^ct 
that the inserted supporting body consists 

of a light and soft matmal. JJSO 
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- 8. Piojectile according to daim 7, dbaar- 
Bcteneed te- iho fact ilukt ^ 
porlaikg body oonsiBiB of alvmukiiim. 


Dated ihift 20tii day of Apnl, 1845. 
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